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IIporpamMma cocTouT U3 ABYX 0JIOKOB aJIre0pbl 1 reOMeTPHH.
l. IIpenmeTHble pe3yJabTaTbl OCBOEHHMSI Y4Ye0HOW MNpPOrpaMmbl IO TMpPeAMeTy
«Aaredpa»
IIpenmeTHble pe3yJibTaThI:

Anzebpauueckue sviparxcenus
OO0yuarmuiicss HayYnuTCS:

* OIIEPUPOBATHh TOHATHUSMHU «TOXIECTBO», «TOXKICCTBEHHOE MPEOOPa30BAHMEY, PElIaTh
3aJauu, coJieprkalie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;

* BBITIOJIHATh  MPEOOPA30BaHUS  BBIPAKCHUU, COJIEPKANIUX CTEIEHW C  IEIBIMU
MOKAa3aTesIMU U KBaIpaTHbIE KOPHU;

* BBINOJIHATh TOXJIECTBEHHBIC MPEOOpa3oBaHUsl pPallMOHAIBHBIX BBIPAKEHUW HA OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMU U alNreOpanyecKuMu ApoOsMH;

* BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

OO0yyaronuiics MOJIy4uT BOZMOKHOCTh HAYUUTHCS:

* BBITIOJIHATHh MHOTOIIArOBBIC TMPe0oOpa30BaHUS PAIMOHATBHBIX BBIPAKECHUH, MPUMCHSIS
HIMPOKHI HAOOP CIOCOOOB M MPUEMOB;

* MPUMEHSTh TOXJACCTBEHHBIC MpPeoOpa3oBaHUs ISl PEIICHHS 3aJad U3 Pa3IMYHbIX
pas3zenoB Kypca.

YpaBHeHust
OO0yyaromuiicss Hay4uTCS:

* pelIaTh OCHOBHBIE BHJbl PAlMOHAIIBHBIX YPABHEHUN C OAHOM NEPEMEHHOM, CUCTEMBI
JIBYX ypaBHEHUH C IByMSl IEPEMEHHBIMH;

* IOHUMATh YPaBHEHHUE KaK BAXKHEUIIYI0O MAaTEeMAaTHYECKYH0 MOJENb ISl OMHCaHUs W
M3YYEHHUS Pa3HOOOpa3HBIX pEalbHBIX CHUTYallMil, peliaTh TEKCTOBBIC 33Jayd ajiredpanyecKum
METO/IOM;

* IPUMEHATh  Tpaduyeckre  MpeACTaBICHUS  JUId  UCCICNIOBAaHUS  ypaBHEHUH,
MCCJICIOBAHMS U PEIICHUsI CUCTEM YPaBHEHUH C ABYMs IEPEMEHHBIMH.

OOyuaronuiics NOIyYUT BO3ZMOKHOCTB!

* OBJIQJICTh CHCIHUATBHBIMU TPUEMAMU PEIICHUS YpPaBHEHUW W CHUCTEM YpaBHEHUN;
YBEPEHHO MPUMEHSITh anmapaT ypaBHEHUH I pelieHus pa3HOoOOpa3HbIX 3a/1a4 U3 MaTeMaTUKU,
CMEXHBIX MPEAMETOB, MPAKTHKU;

* IPUMEHATh TpaduuecKre TMpeACTaBICHUS AN WUCCIEIOBAHUS YpPaBHEHHM, CHUCTEM
YpaBHEHUH, COJepKaIINX OYKBEHHbIE KOI(PPUIIMEHTHI.

YucioBbIe MHOKECTBA

OOyuaromuiics Hay4YuTCs:

* IOHUMAaThb TEPMHUHOJIIOTMI0O M CHMBOJIUKY, CBSI3aHHbIE C TIOHSATHEM MHOXECTBA,
BBITIOJIHSITH OTIE€paIliy HaJl MHOKECTBaMHU;

* HCMOJb30BaTh HAYaJbHbIE MPECTABICHUS O MHOKECTBE JIEHCTBUTENIbHBIX YHUCEIL.

OOyuaromuiics MoJIy4uT BO3MOKHOCTD!

* pa3BUBATH MPEJCTABICHUE O MHOYKECTBAX;

* pa3BUBaTh IMPEJCTaBICHHE O YHCIE M YHCIOBBIX CHCTEMax OT HATypaJbHBIX 10
JIEMCTBUTENbHBIX YHCEN; O POJIA BHIYMCIICHUI B IPAKTHUKE;

* pa3BUTh M YIUIYOUTh 3HAHUA O JECATHYHOM 3amUCH JIEHCTBUTENBHBIX YHCEI
(mepuoIMYecKue U HETIePHOINIECKHIE TPOOH ).

DOyHKIUT
OO0yyaronuiicss Hay4UTCS:

* IOHUMATh M HWCIOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATHSA, S3BIK (TEPMUHBI, CHMBOJHYECKUE
0003HaYCHHUS);

* CTPOUTH TPaPUKH dJIEMEHTAPHBIX (PYHKIUH, MUCCIENOBATh CBOMCTBA YHCIIOBBIX (DYHKIIMM Ha
OCHOBE U3YYCHUs MOBEICHUS UX TPAPHUKOB;



* MIOHUMATh (PYHKUIMIO KaK BOXHEHMITYI0O MAaTeMAaTUYECKYIO0 MOJENb JJISi ONHCAHMS MPOLECCOB U
SBJICHUI OKPYXAlOUIETO MHpa, NPUMEHATh (QYHKIHMOHAJIBHBIA S3BIK JJIS  ONHCAaHHUSA H
HCCIICIOBAaHHS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHYNHAMU;

* IOHUMATh ¥ HCIOJB30BaTh SI3BIK  IOCJIENOBATEIBHOCTEH (TEPMHHBI, CHMBOJIMYECKHUE
0003Ha4YEeHHUST)

* IPUMEHATh (OPMYJIbI, CBA3aHHBIE C apUPMETHYECKONW M T€OMETPUYECKOH MPOTPEeCcCHsIMH, U
anmapar, c(OpMHPOBAHHBIA MPH M3YYEHUH JPYTHX PA3/EIoOB Kypca, K PeHICHHUIO 3a]ad, B TOM
YHcie C KOHTEKCTOM U3 PeaslbHOM JKU3HH.

Il1anupyemMsl pe3yabTaThl 0CBOEHHSI BHYTPUIIPeIMEeTHOr0 Moy st «Moaea1upoBaHue B

npoiecce pemeHus 3aaau».

e (Oco3HaHUE 3HAYEHMsI MATEMATHKHU JJIs IOBCEIHEBHOM JKHU3HM YEIIOBEKA;

® [PEICTaBICHHE O MAaTEMAaTHYECKOM HayKe Kak cepe MaTeMaTH4eCKOH NesTeTbHOCTH,
00 3Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTH Ul Pa3BUTHS LIUBUIN3ALIH;

® pa3BUTHE YMEHHMI paboTarh ¢ y4eOHBIM MAaTEMAaTUYECKUM TEKCTOM (aHaJIU3UpOBATbH,
U3BJICKaTh HEOOXOIMMYIO0 WH(POPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOHM MBICIHU C
IPUMEHEHUEM  MAaT€MaTU4eCKOW  TEPMUHOJIOTMM U CHMBOJMKH,  IIPOBOJUTH
KJaccu(puKanum, Jorudeckiue 000CHOBAHMS,

e BjaJieHHe 0a30BbIM MMOHATUHHBIM aNapaToM [0 OCHOBHBIM pa3/iellaM COAEp KaHus;

® [IPAaKTUYECKM 3HAYUMBIE MATEMaTU4YECKHME YMEHHsS M HaBBbIKM, HMX IPUMEHEHHE K
PEILIECHUI0 MaTEMaTUYECKUX U HEMATEMaTU4YECKUX 3a/1a4, IIPEII0JIaratollee yMeHHUE:

®  BBIOJIHATH BBIUUCIICHUS C JEMCTBUTEIbHBIMUA YHCIIAMMU;

e peliath ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB;

® pemarb TEKCTOBBIC 3a/la4d apU(PMETHYECKHM CIIOCOOOM M C TIOMOIIBIO COCTABJICHHUS H
pEILIEHUs] ypaBHEHUM, CHCTEM YpaBHEHUHN U HEPABEHCTB;

® CIIOJIb30BaTh ANreOpandecKuil «sI3bIK» JJIS ONUMCAHUS NPEAMETOB OKPYKAIOIIEro MUpa
Y CO3/1aHUs COOTBETCTBYIOIMX MATEMAaTUUECKUX MOJIEIIEH;

® [POBOJIUTH IMPAKTHYECKUE PACYETHI: BBIUUCICHHUS C IPOLIEHTAMH, BBIYMCIECHUS C
YHUCJIOBBIMU TIOCJIEI0BATEIILHOCTSIMHM, BBIUMCICHHUSI CTaTUCTUYECKUX XapaKTEPHUCTHUK,
BBITNIOJTHEHHE MPUOIMKEHHBIX BHIYUCIICHUH;

®  BBINOJHATH TOX/IECTBEHHBIE IPE0OPa30BaHUs pallMOHABHBIX BBIPAXKECHUH;

Memanpeomemnmnuie:

® OCBOEHME OOILIUX U YHUBEPCAIbHBIX CIIOCOOOB pEIICHUs 3a/1a4: MOJIEIINPOBAHUE,
MOHMMaHUe, pobdieMaTH3aus, UCCIeI0BaHuE, U Jp.;

e YMeEHUE IPUMEHATh. W3BECTHBIE aJITOPUTMBI U METOJIbI HCCIIEOBAHUS B KOHKPETHON
CUTYalluM; WHJYKTUBHBIE U JAE€JYKTUBHBIE CLIOCOOBI pacCykKAeHN; 6a30BbIi
MOHATUMHBIN anmnapar;

e VYMeHHe BUAETh pPa3IMUHble CTPATErMH PELICHNS 3aJa4 U U3BJIEKaTh HEOOXOAUMYIO s
UCCIIEIOBaHMS U pelIeHus 3a/1a4 HH(OpMaIMIo (3HaHUS U3 pa3HbIX olnacTeil);
MPOBOAMTH JAMArHOCTUKY 3ajjau (IOHUMATh €€ CMBICI U Ha3HAUEHUE) U aHaJIOTHIO
3az1ay;

e VYMeHHe aHAJIM3UPOBATh B3aUMOCBSI3U MEX]y 3a/1a4aMH U CBS3bIBATh HEU3BECTHHIE
3aJ]aui C JaHHBIMH; CBOJIUTH CJIOXKHBIE 3a/1a4M K BBINIOJIHEHHUIO 00Jiee 31IeMEHTapHBIX
JICCTBUI;

e VYMeHUe IPUHUMATh ONITUMAJIbHOE PELIEHUE U JOBOAUTH 10 KOHILIA HAMEUEHHBIH I1J1aH
peleHus;

e  dopmMupoBaHME HABBIKOB OLIEHUBATH: JJOTHKY ITOCTPOEHUSI MPOCTHIX CXEM PEILICHUs
3aJ1a4, COOTBETCTBUE BHIBOJIOB HCCIIEIOBaHUS, JOCTUKEHHE YUEOHBIX pe3yIbTaTOB.

Juunocmnuute:
e (dopmHupoBaHHE CYOBEKTHOW TMO3UIMH  peOeHKa 10 OTHONICHHI0 K COOCTBEHHOM
JIeSITEJIbHOCTH B MPOLIecce pellieH s 3a/1a4;



e BOCIUTAaHUE POCCUMCKOM TPaXAAHCKOM WIACHTUYHOCTH: MATPUOTU3MA, YBAKEHHUS K
OtedecTBy, 0OCO3HAHMS BKJIa/la OTEYECTBCHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

® OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOpa3BUTHUIO ¥ CaMOOOPa30BaHUIO HA OCHOBE MOTHBALUH K O0OYUYEHUIO U IO3HAHUIO;

® OCO3HaHHBI BHIOOP M IIOCTPOEHHE JAJbHEHIIEH MHIUBUIYaIbHONH TpPaeKTOPUU
oOpa3oBaHusi Ha 0a3e OpPHUEHTUPOBKM B Mupe npodeccuil M npodeccuoHanbHbIX
IPEANOYTEHUN € YYETOM YCTOWYMBBIX IIO3HABATENIBHBIX HMHTEPECOB, a4 TAaK)KE€ HA OCHOBE
(opMHpOBaHHUS YBaKUTEILHOTO OTHOLIEHUS K TPYAY, Pa3BUTHE OINbITA YYAaCTUS B COLIUATIBHO
3HA4MMOM TPYJIE;

e yMEHHE KOHTPOJUpPOBaTh IHPOLECC U pe3yidbTaT Yy4eOHOM M  MaTeMaTHYecKOH
JESATEIIBHOCTH;

®  KPUTUYHOCTb MBIIUICHNS, WHULMATUBA, HAXOAYUBOCTb, AKTUBHOCTb IIPU PEIICHUU
MaTeMaTU4YECKHX 3a/1a4.

Copnepixanue y4eOHOro npeaMera U1 BHyTPUIIPeAMETHOTro Moay st «MojaenupoBaHue B
npoiecce pemeHus 3a1aud»

I'nmasa 1. JluneiiHoe ypaBHeHUe ¢ 0/IHOI MepeMeHHOI.

Pacnio3HaBaTh 4HCIOBBIE BBIPAKEHUS U BBIPAXKCHMS C IIEPEMEHHBIMM, JTMHEUHBIE YPABHECHHUS.
[IpuBOIUTE MpUMEpPHl BBIPAKEHUM C MEPEMEHHBIMH, JIMHEHHBIX ypaBHeHUH. CoOCTaBIATh
BBIPQ)KEHUE C IIEPEMEHHBIMU 110 YCJIOBMIO 3aJaud. BbINOIHATH mpeoOpa3oBaHUs BbIPAKEHUI:
IPUBOJUTH NOJOOHBIE CllaraéMble, pacKpbiBaThb CKOOKH. HaxoauTh 3Hau€HUE BBIPAXKEHHS C
IEpPEMEHHBIMH TIPU 33JaHHBIX 3HAYeHUAX NepeMeHHbIX. KnaccuguuupoBars anredpandeckue
BbIpaxkeHUs1. ONUCHIBATH 1IE€JIbIE€ BHIPAXKEHUS.
dopmynupoBaTh ONpezeseHre JMHeHHOro ypaBHeHus. Pemares nuHeiiHoe ypaBHeHHE B 00IIeM
Buje. MHTepnpernpoBaTh ypaBHEHHME KaK MAaTE€MaTH4YECKYI0 MOJENb pEalbHOM CHUTyalUU.
OnuceIBaTh CXeMy peLIEHUS TEKCTOBOM 3a7aui, IPUMEHSATD €€ JUIs pEeLICHUs 3a1a4
I'naBa 2. Ilesble BbIpaskeHust
DopMyJIHPOBATD:

OIPENIETEHUS: TOXKIECTBEHHO PABHBIX BBIPAXKEHUM, TOXKIECTBA, CTEIIEHN C HATypaJIbHbIM
nokasareseM, OJJHOWIeHa, CTAaHJapTHOIO BU/1a OJJHOWIEHA, KO3 PUIIMEeHTa OTHOUJIEHA, CTEIIEHN
OJIHOWIEHA, MHOI'OUYJIEHA, CTETIEHU MHOTOYJICHA;
CBOMCTBA: CTEIIEHU C HATyPAJIbHBIM IIOKA3aTelIEM, 3HaKa CTEIICHH;
IIpaBUJjIa: JOKAa3aTeIbCTBA TOXKIECTB, YMHOKEHHUS OJTHOWICHA HA MHOT'OYJIEH, YMHOXKECHUS
MHOT'OYJIECHOB.
Jloka3pIBaTh CBOMCTBA CTENEHUM C HATYpaJbHBIM IOKa3aTeleM. 3alluChiBaThb M JIOKA3bIBAaTh
(bopMynbl: MPOU3BEACHUS CYMMBI M Pa3sHOCTH JBYX BBIPQKEHHUH, Pa3HOCTH KBaJpaTOB ABYX
BBIpQXEHHM, KBaJpaTa CyMMbl M KBaJpaTa pa3HOCTH [IBYX BBIPDOKEHUH, CyMMbI KyOOB u
pazHOCTH KyOOB IBYX BBIPAKCHUM.
BpruncnaTe 3HaYeHHE BBIPDAXKEHUN C IEpeMEHHBIMH. [IpUMEHATH CBOWCTBA CTENEHU IS
npeoOpa3oBaHus BbIPAKEHUH. BBIMONHATP YMHOKEHHE OJTHOWIEHOB M BO3BEACHUE OJHOUWIECHA
B cTeneHb. lIpuBOAMTH OJHOWIEH K CTaHJAPTHOMY BHAY. 3allChIBATH MHOTOWIEH B
CTaHJApTHOM BHJE, ONpEAEATh CTENeHb MHoroujeHa. IIpeoOpa3oBbIBaTh NpoU3BENECHHE
OJIHOWIEHA U MHOTOWIEHA; CYMMBI, Pa3HOCTH, IIPOU3BEACHMS IByX MHOTOYJIEHOB B MHOTOYJIEH.
BbIMONHATE  pa3ioXkeHWe MHOTOWIeHa Ha MHOXHUTEINW CIIOCOOOM BBIHECEHHUS OOIIEero
MHOJKUTEINS 32 CKOOKH, CIOCOOOM TpyHNIUPOBKH, O (GOpMyJiaM COKPAIIEHHOIO YMHOXKEHHUS U C
IPUMEHEHHEM HECKOJBKUX CIOCO00B. Mcmonbp30BaTh ykazaHHbIE MpeoOpa3oBaHMs B Ipoliecce
pELIeHUs] yPaBHEHMI, I0KA3aTEIbCTBA YTBEPKIACHUM, PEIICHNs TEKCTOBBIX 33]1a4.
I'nasa 3. DYyHKUUH.
[IpuBOANTE IPUMEPHI 3aBUCUMOCTEN MEKy BEJIMYNHAMHU. Pa3nudars cpeau 3aBUCUMOCTEN
(GyHKLIMOHATIbHbBIE 3aBUCHUMOCTH.
OnuceIBaTh MOHATHS: 3aBUCUMOM U HE3aBUCHMOI MEpEMEHHBIX, (PYHKIINUU, apryMeHTa (yHKIIIH;
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cnocoOsl 3a7anus GpyHKuud. opMyIHpOBaTh ONpPENEICHUs: 00IACTH ONpeeieHus QyHKIINH,
obnacty 3HaUYeHn PyHKIMH, Tpadrka GyHKIIUA, TUHEHHOW (QYHKITUH, TIPSIMOM
IPONOPLUOHAIBHOCTH.
Bbruucnate 3HaueHne (QyHKIMM O 3aJaHHOMY 3HadyeHuIo aprymeHTa. CocTaBisiTh TaOIMIIbI
3HayeHudd pyHkuu. Ctpouts rpaduk QyHKIuM, 3aganHoil TabiauyHo. [To rpaduxy yHKINM,
ABJISIIOIIENCS MOJEJBbI0 PealbHOrO MpoIecca, OMPEeAesATh XapaKTEepUCTUKH 3TOrO Ipolecca.
Crpouth rpaduk JUHEHHON (YHKIMU U MPSIMON MPONOPHHOHATHHOCTH. ONMUCHIBaTh CBOWCTBA
9TUX QYHKIIHH.
I'naBa 4. CucreMbl JIMHEHHBIX YPABHEHHH ¢ IBYMsl IlepeMeHHbIMH.
[TpuBOANTE MpHUMEPHI: YpaBHEHUS C JBYMs IE€PEMEHHBIMU; JIMHEHHOIO YPAaBHEHUS C ABYMS
IIEPEMEHHBIMM; CUCTEMBI JBYX JIMHEMHBIX YpaBHEHUN C JBYMsI IEPEMEHHBIMM; PpEaIbHBIX
IPOLIECCOB, AJI1 KOTOPBIX YpaBHEHUE C JIBYMs IIEPEMEHHBIMU WUJIM CHCTEMa YPaBHEHHUH C ABYMS
NIEPEMEHHBIMHU SIBJIIOTCSI MATEMAaTHYECKUMH MOJEIISIMU.
OnpenensTs, ABISAETCA JIM Iapa YUCEIl PEIIEHUEM JaHHOTO YPABHEHUS C JIBYMs IIEPEMEHHBIMU.
DopMynHMpOBaTh:
OIpeJieNIeHUs: PELICHNUs YPAaBHEHMsI C IByMs [IEPEMEHHBIMH; YTO 3HAUUT PELIUTh ypaBHEHUE C
JBYMsI IIEPEMEHHBIMU; TpaduKa ypaBHEHUS C JIByMs IIE€PEMEHHBIMHU; JIMHEWHOIO YpaBHEHMS C
JBYMs1 IEPEMEHHBIMU; PELLICHUSI CUCTEMbl YPABHEHUH € IBYMsI [IEPEMEHHBIMU;
CBOMCTBA YPABHEHUH C ABYMS IIEPEMEHHBIMH.
OnuceiBaTh: CBoOMcTBa rpaduka JIMHEHHOrOo YypaBHEHHS B 3aBUCUMOCTH OT 3Ha4YeHUH
K0d(QpuIMeHTOB, TpaduyecKhii MEeTOJ] peHIeHHs CHCTEeMBbl JABYX YpaBHEHHH C JABYMS
HEPEMEHHBIMH, METO/ ITOICTAHOBKH U METOJ] CJIOKEHMS [yl PEILICHHUsI CUCTEMBbI IBYX JTMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.
Crpoutb rpaduk JIMHEHHOrO ypaBHEHHs C JByMsl INE€peMEHHbIMU. Pemarb cUCTEMbI JBYX
JIMHENHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.
Pemate TeKkcTOBbIE 3a7aud, B KOTOPBIX CHUCTEMa JBYX JIMHEHHBIX ypaBHEHUH C JAByMs
NIEPEMEHHBIMU SBJISIETCSI MAaTEMATUYECKON MOJIENBIO PEAJIbHOTO MPOLIECca, U MHTEPIPETUPOBATh
pE3yJIbTaT PELICHUS CUCTEMBI.
OcHoBHoOe coJep;kaHue BHYTPUIIPeIMETHOT0 MoayJisi «Pelenne 3a1a4 ¢ NoMoOIbIO
MAaTeMaTH4Y€eCKOro MOAeJTUPOBAHUSD)
VYyamuecs B KOHIE y4€OHOTO ro/ia JOJIKHbI YMETh:
® HaXOAUTh HanboJsee palMoHaIbHbIE CIOCOOBI PEIICHHs] JOTHUECKUX 3ajay, UCIOb3Ys
IpU PELIeHUHU TaOIULBI U «Tpadbl»;
®  OLIEHUBATh JIOTUYECKYIO MPABUIBHOCTh PACCYKICHUMH;
® pacro3HaBaTh IUIOCKUE TeOMETpUIECKUe PUTyphl, YMETh IPUMEHATh UX CBOMCTBA MPH
pELIEHNN PA3JIMYHBIX 33a4;
e pemiarh NpocTeiiire KOMOMHATOPHBIE 33/1a4U MYTEM CHCTEMaTH4eCKoro rnepedopa
BO3MO>KHBIX BApUAHTOB;
® yYMEThb COCTABJISATh 3aHMMATEIbHBIC 331a4H;
® [IPUMEHATH HEKOTOPbIE MPUEMBI OBICTPBHIX YCTHBIX BBIUMCIICHUI MPH PEeILICHUHN 3aj1ay;
® [IPUMEHSATH [IOJy4YCHHbIE 3HAHUS MPHU MIOCTPOCHUSAX T€OMETPHUUECKUX (HUTYD U
WCII0JIb30BAaHUEM JINHEWKH U LIUPKYJIS;
e IPUMEHSTH NOJyYSHHbIC 3HAHUS, YMEHUS U HABBIKM Ha ypOKaxX MaTeMaTHKHU.
Pemenue 3a1a4 ¢ mOMOUIbI0 MaTEMaTUYECKOTO MOJICITUPOBAHHS.
Pemenue 3amau ¢ moMoIIBI0 MaTEMAaTHUECKOTO MOIEIUPOBAHUS.
IIpu3naku genumoctr Ha 7, 8
ITpusnaku genumoctu Ha 11,13.
IIpu3naku genumocty Ha 17,19
Pa3BuTHE BHIYMCIUTENBHON KYJIbTYpPHI.
Opranu3zaiys yCTHOTO cuéra: HEKOTOpbIe IPUEMBI, TO3BOJISIFOIINE YCKOPUTD U
palOHaIN3UPOBATH BHIUNCIICHHUS.



3aa4uM Ha «I1epEIUBAHUEY.

3agaun Ha B3BEIIUBaHHUE.

3aiauu Ha "nBMKEHHUE" 110 03epy.

3agauu Ha "nBUKEHUE" TIO pEKeE.

3ajauu Ha BCTpeuHoe "aBuxkeHue"

3amaun Ha "nBuxkeHue"

IIpocreiimne 3a1a4n Ha CMECH.

3amaun Ha cMecH

Jlornueckue 3amaymu.

Moayinb uncia.

Mopynp ynciia peneHue ypaBHeHHM.

CucreMa ypaBHEHUH MEPBOM CTEIIEHU.

Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPABHEHUN IEPBOM CTENECHH.
Pelmenne TeKCTOBBIX 33714 € MOMOILBK CUCTEM YPABHEHUM NIEPBOM CTENIEHH HA MPOLICHTHI.
Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPABHEHUM MEPBOM CTEMEHU C IIOMOILBIO
MPONOPLUH.

JleieHre MHOTOYJICHOB

Meps!l JyIMHBI B 331a4ax NOBBIILIEHHON CIOKHOCTH.

Mepsl BpeMeHM B 337ja4ax IOBBIIIEHHON CI0KHOCTH.

Mepsl Beca B 3a7ja4ax MOBBIIIEHHON CI0KHOCTH.

[Tpocreiire KOMOMHATOPHBIE 3a/1a4H.

KomOuHammu u pacronoxeHus.

3aHuMaTeIbHOE B MAaTEMaTHKE

Urpa «MaTemaTrudecKkuii KpOCCBOPI»

Hrorosoe 3ansatue. Urpa «MaremaTtndeckoe J0TO»

I11. IloypouHo-TeMaTH4yecKoOe JIAHUPOBAHME

Ne Ha3zBanue pa3zena (¢ ykazaHuem 0011ero KoJM4ecTBa 4acoB, OTBOJAUMBIX Ha
n/n OCBOCHHE ITOI0 pa3jeJia

I'maBa 1 JluHeliHOe ypaBHEHHE C O/IHOH NePpeMEeHHOI,1S yacoB

§1.BBenenue B anrebpy. Anredpandeckie BRIPaKECHUS.

3Ha4YEeHUS YHCIOBBIX BBIpa)KeHI/Iﬁ

I_IeJ'ILIe aﬂre6pqueCI<I/Ie BBIPpAXKCHUA

JInnenHOE ypaBHEHHE C OAHOU ITEPEMEHHOMN

BxoaHo#i MOHMTOPHUHT.

Pemenue ypaBHeHUH, CBOAAIINUXCS K TUHEUHBIM

JIuneiiHoe YpaBHCHUC C MOAYJIEM U ITapaMETpOM

MO):[y.]'[I: 1. Pemienue 3aZla4 ¢ IOMOIIBIO MAaTEMATUICCKOTO MOACITIMPOBAHU.

O|00| N| O O &~ W N~

MOI[y.]Il) 2. Pemenue 3aaa4 ¢ MOMOIIBIO MAaTEMATUUCCKOTO MOACTITUPOBAHM .

[EEN
o

Monayas 3. [IpusHaku nenmumocty Ha 7, 8.

[EEY
[EEN

Mopayas 4. [Ipuznaku genumoctu Ha 11,13

12 Moayab 5. [Ipuznaku nenmumoctu Ha 17,19.

13 Monyns 6. Pa3BuTHE BRIYHCIHTENHHON KYIBTYPHI

14 [ToBTOpeHue TeMBI «JIMHENTHOE ypaBHEHUE C OJTHOM MEPEMEHHON»
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\ Kontponbras padorta Nelno teme «JIuHeliHOE ypaBHEHHE C OJHOU MTEPEMEHHON».

I'naBa 2. Ileable BoIpaxkeHus, S24aca

16 ToxnecTBeHHO paBHble BbIpaxeHus. ToxaecTa

17 JloKka3aTenbCcTBO TOXKIECTB.

18 CreneHb ¢ HaTypaJlbHBIM IOKA3aTENEM

19 Beluuciienue 3HaueHui BBIpaXKEHUI, CoJiepKaluX CTENEHb.

20 Pemenue ynpaxuaenuii no reme «CTeneHb ¢ HATypaJIbHBIM [TOKa3aTeIeMy.

21 CBoiicTBa CTENEHH ¢ HAaTypaJIbHbIM [TOKa3aTeJIeM

22 Moayas 7. Opranu3aiyst ycTHOro c4€ra: HEKOTOpbIe PUEMBI, T03BOJIAIOLINE
YCKOPHUTH U PAllMOHAIU3UPOBATH BHIYHCIICHUSI.

23 Monayasb 8. [IpuMeHeHre CBOMCTB CTENEHU JUIsl BHIYMCIIEHUS 3HAUEHUS U
peoOpa3OBaHUs BEIPAKEHUH.

24 OHOYWIEHB]

25 ITpeoOpa3oBanue BoIpaXEHHS B OJJTHOWIEH CTaHAAPTHOTO BHJIA.

26 MHorousneHsl

27 CnoxeHue MHOTOWIEHOB

28 Brruntanue MHOrO4YJI€HOB

29 §9. CnoxxeHne U BRIYMTAaHHE MHOTOYJICHOB

30 KonTtpouabHnas padora Ne 2 no teme «CreneHb ¢ HaTYpaJbHbIM MIOKa3aTeJIeM.
Ci10:keHHMe 0JHOYJICHOB M MHOTO4JICHOB).

31 YMHOKEHHE OJJHOWICHA HA MHOTOWICH

32 [IpuMeHeHMe npaBUIa YMHOXKEHHUS OJJHOWIECHA HA MHOTOWIEH K YIPOIICHUIO
BBIPA)KCHUM.

33 YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH. YTIPOLIIEHUE BhIPaKEHUI.

34 Monayab 9. 3anaun Ha «IepeIMBaHUEY.

35 §11. YMHOXEHHE MHOTOUYICHA HA MHOTOWICH

36 ITpumMeHeHMe npaBUIa YMHOXKEHUSI MHOTOUJIEHa HA MHOTOUWJIEH
Moayas 10. 3agaun Ha "nBIKeHUE" TIO PEKe.

37 VYnporueHre BEIpaXeHUH ¢ TOMOIIBIO TIPaBUIa YMHOKEHHSI MHOTOYJICHA Ha
MHOT'O4JIEH

38 YMHOKEHHE MHOTOYJICHa HA MHOTOWIECH

39 §12.Pa3nosxeHre MHOTOWIEHOB HA MHOXKUTENIN. BhIHECEHNEe 00111ero MHOXKUTENS 32
CKOOKH

40 PaznoxeHne MHOTOUJIeHa HA MHOKUTEIIU, UCIIOJIb3YsI METOJ] BBIHECEHUS 00I1ero
MHO>KHTEJNS 32 CKOOKH.

41 PaznoxeHre MHOTOWJIEHOB HA MHOKUTEIH NPH PELLICHUH 3ajiay.

42 §13.PaznoxeHne MHOrOWIEHOB HA MHOXKHUTENIU. MeTo 1 rpynInupOBKU

43 Moayas 11. 3agauu Ha "aBUKEHHE" TIO pEKe.

44 PaznoxxeHne MHOTOWICHOB HA MHOYKHUTEITN METOJIOM TPYITITUPOBKH.

45 KonTtpoJsbHnasi padora 3a 1 noayroaue.

46 §14. I[Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX BBIPAKEHUHN

47 [TpumeHeHne npaBuIa MPOU3BEACHUS Pa3HOCTH M CyMMBI IBYX BBIPAYKEHHHA
Monayab 12. 3agaun Ha BcTpeuHoe "nBuxkeHue"

48 [TpumeHeHne paBuIa MPON3BEACHUS PAa3HOCTH U CYMMBI JIBYX BBIPKEHUI.
@DopMyITbl COKPAIIEHHOTO YMHOXKEHHUSI.

49 § 15.Pa3HoCTB KBaJIpaTOB IBYX BBIPAKEHHUU
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[Tpumenenne GopMyITbl pa3HOCTH KBAJPATOB JIBYX BBIPAKCHUU.
Mopayasb 13. 3agaun Ha "nBKeHUE"

o1 §16. KBagpar cymMMbl M KBaJpaT pa3sHOCTH JABYX BBIpAKEHUN

52 IIpumenenue GpopMys1 KBajipaTa CyMMBbI U KBajipaTa pa3HOCTH JBYX BBIPAKCHUH.

53 Moayas 14.IIpumenenue hopmys KBaapaTra CyMMBI M KBaJipaTa pa3HOCTH JIBYX
BeIpakeHui. [Ipocreiimue 3aga4n Ha cMecH.

54 dopmyiia KBapaTa CyMMBbI U KBaJpaTa pa3HOCTH JIBYX BbIpaKEHHH

55 §17.IIpeobpazoBaHne MHOIOUIEHA B KBaJlpaT CyMMBI WM Pa3HOCTH JIBYX
BBIPAYKCHU I

56 Mopayas 15.ITpeobpazoBaHre MHOTOUIEHA B KBaJApaT CYMMbI UJIM PA3HOCTH JIBYX
BBIpXEHUI. 3a]aull Ha CMECH

57 [Tpumenenne npeoOpa30BaHUs MHOTOWICHA B KBAApaT CyMMBI WJIM KBaJpaTa
Pa3HOCTH JIBYX BBIPAKEHHH NIPU PELICHUH MaTeMaTHYECKHUX 3aad.

58 Kontpoabnas padora Ne 4 no teme «Pa3HOCTh KBaApaToB IBYX BbIpa:KeHH .
KBajgpat cyMMbI U KBaJpaT Pa3HOCTH IBYX BbIpa:KeHHII».

59 §18. Cymma 1 pa3HOCTb KyOOB JIBYX BBIpaXKECHUI

60 Monayab 16.Ilpumenenne GopMyIibl CyMMBI H Pa3HOCTh KYOOB JIBYX BBIpaKEHUI
Jlornyeckue 3ajauu.

61 §19. [IpumeHeHne pa3IUYHBIX CIIOCOOOB Pa3JI0KEHUSI MHOTOUJICHA HA MHOKUTEIN

62 Moayas 17. IlpuMeHeHue pa3iIuyHbIX CIIOCOOOB Pa3ioKEHUs MHOTOYJICHA Ha
MHOXKHUTENN Moaynp yucna.

63 Moayas 18.ITpuMeHeHne pa3InIHBIX CIIOCOO0B pa3ioKEHUS MHOTOYICHA Ha
MHOYKHUTEJH [TPU TPeoOpa30BaHUU BBIPAKEHUH.

64 Moayas 19.I1peobpazoBanue BeIpaXKCHHI ¢ TTOMOIIBIO Pa3IHIHBIX
CIOCO0OB Pa3JI0KEHUS] MHOTOUIEHA HA MHOMKHUTEIIH.

65 [ToBTOpEHME U cucTemaTu3alys y4eOHOTro MaTepuaa

66 Cuctemaru3zaiys yueOHOro Marepuania

67 KontpoabHnasi padora Ne Sno Teme «@opMyJibl COKPAIIEHHOT0 YMHOKEHUS».

I'naBa 3. ®ynuknuuu, 12 yacos.

68 §20.CBs3u Mexay BennunHaMu. OyHKIus

69 Haxoxnenne 3HaueHus! apryMeHTa 1 3HaYeHHs ()yHKIIHA
U1l JaHHOW (DYHKIIMOHAJIBHON 3aBUCUMOCTH.

70 §21.Crnoco0sI 3ananns QyHKIHA

71 3ananue GyHKIMU PA3TUYHBIMU CIIOCO0aMHU

72 §22.I'paduk pynkunu

73 I'padux pynkuuu. OnpeneneHue cBOMCTB GyHKIMHU N0 ee rpaduky.

74 §23.JIuneiinas ¢pyHkuus, e€ rpaguk 1 CBOMCTBA.

75 IToctpoenne rpaduka JuHEHHON QyHKIMH, ONTMCAHHUE €€ CBOMCTB.

76 [IpumeneHue cBOMCTB JTMHEHHONW QYHKIIUU MpU PELICHUH 3a/1a4.

77 Jluneiinas pynkuus, e€ rpaduxu cBoiicTa

78 IToBTOpEeHUe U cucTeMaTu3anus yueOHOro MaTepuasa 1o reMe «OyHKIun»

79 KonTtpoJsbHasi pa6ora Ne6 no teme « DyHKIMU»

I'naBa 4. CucreMbl JIMHEHHBIX YPABHEHHUI ¢ IBYMsI lepeMeHHbIMHU
80 ‘ §24.YpaBHeHHUs ¢ ABYMs IEPEMEHHBIMU
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CaoiicTBa ¥ rpa K ypaBHEHUS C IBYMS IEPEMEHHBIMH.

82 YpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €r0 rpaduk.

83 §25. JIuneltHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €0 Tpaduk

84 IIpuMeHeHrEe CBOWCTB JIMHEWHOIO YPABHEHUS C JBYMS IIEPEMEHHBIMU IIPH PELICHUU
3aza4

85 PenreHne TMHENHBIX ypaBHEHUN C ABYMsI IEPEMEHHBIMH.

86 Cucrembl ypaBHEHUH C IBYMSI IEPEMEHHBIMH.

87 I'paduueckuii MeTO/T pelIeHus] CHCTEMBI IBYX JIMHEHHBIX
YpaBHEHHUI C ABYMS [IEPEMEHHBIMU

88 Pemienue cucrem ypaBHEHHI ¢ ABYMsI IEPEMEHHBIMU TPaQUUECKUM METO]

89 [TpomMexyTodHast aTTeCTaIHs.

90 Moayab 19.Pemenue cucreM JTMHEHHBIX YpaBHEHUH METOIOM MOJACTAHOBKHU

91 Moayas 20.§28.Pemenue cucteM JTMHEHHBIX YPAaBHEHUN METOJIOM CIOXKEHUS

92 Monayap 21.IlpumMeHeHne anropuTMa PeleHHst CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHUH C IBYMS IEPEMEHHBIMH METO/IOM CIIOKECHHUS.

93 Mopayab 22.Penienue cucTeM JUHEHHBIX YPaBHEHHI METOIOM CIIOXKEHUS

94 Monyab 23.§29.Pemenue 3a/1a4 ¢ IOMOUIBIO CHCTEM JIMHEWHBIX YpaBHEHHI

95 Mopayab 24.Penienue 3a1a4 Ha BHKEHHUE C TIOMOIIBIO CHCTEM JIMHEHHBIX
YpaBHEHUU

96 Mopayab 25.Penienue 3a1a4 Ha IPOLEHTHI U YaCTHU C TIOMOIIBIO CUCTEM JIMHEHHBIX
YpaBHEHUU

97 Mopayab 26.Penienue 3a1a4 ¢ HOMONIBIO CHCTEM JIMHEHHBIX YpaBHEHUN

98 Monyab 27.11oBTOpeHHe U cucTeMaTu3anus yaeOHOro MaTepuaa

98 Kontpoabuas padora Ne 7no teme «CucreMsbl JUHEHbIX YPaBHEHUI ¢ IByMs
nepeMeHHbIMMI.

IToBTOpeHHUe U cucTeMaTH3alMs, 4 yaca.

99 Monayab 28.H1torosoe noBropenue. CTeneHb ¢ HATypaJIbHBIM TIOKa3aTeneM U eé
cBoiicTBa. KoMOMHAIIMM 1 pacOI0KEHHUS.

100 | Moayas 29. 3aHUMAaTEILHOEC B MaTEMaTHKE

101 | Moayas 30. Urpa «MaTtemaTuyeckuii KpoccBOpa»

102 | Moayas 31. Utorosoe 3ansitie. Urpa «MaTemarndeckoe JI0TO»

HTtoroe-102 yaca, B Tom uncie 31 yac moayJs.

IV.Onucanue yueGHO-MeTOANYECKOr0 o0ecrieyeHUs! 00pa30BaTeIbLHOIO Ipolecca.
Anrebpa: 7 knacc: ydeOHUK /7S yJalmxcsi o01eo0pazoBaTenbHbIX yupexaeHuit / AL
Mep3insk, B.b. ITononckuii, M.C. fAxup. — M.: Benrana — I'pad, 2012.

Anrebpa: 7 knacc: TMAaKTHYECKHe MaTepHalibl: COOPHUK 3a]1a4 U KOHTPOJIbHBIX paboT/ A.T.

Mepsnsik, B.b. Ilonouckwnii, M.C. Axup. — M.: Benrtana — I'pad, 2013.
Anrebpa : 7 kiacc: metogudeckoe nocooue / E.B. bynko, A.I'. Mep3nsik, B.b. [Tononckuit, M.C.
Sxup. — M.: Benrtana — I'pad, 2013.
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|. Ilnannpyemble pe3yabTAaThl OCBOCHHS YU4eOHOI MPOrpaMMbl
no npeamery «I"eomerpusi»

IIpeaMeTHbIE pe3y/bTATHI:
Tema «HavyajibHbIe reoMeTpUYecKre CBeleHUsI».

HMeTh MPeJCTABJEHUS] O TaKUX IOHATUAX MATEMaTUKH, KAKUMH SIBISIFOTCS IOHSTHSA:
npsiMasi U OTPE30K; JIyd U Yrojl; paBEeHCTBO F€OMETPUUECKUX (UTYp; CpaBHEHHE OTPE3KOB U
YIJI0B; U3MEPEHHUE OTPE3KOB U YIJIOB; CMEXHbBIE U BEPTUKAJIBHBIE YIJIbI; IEPIEHUKYIIPHBIE
MIPSIMBIE;

3HaTh ONPEJEIICHNE IPSIMOM, OTPE3KA, JIyya, yIia;

YMETb CPaBHUBATh OTPE3KU U YIJIbL;

YMETb U3MEPATH OTPE3KHU U YIJIbI;

3HaTh ONPEEIIEHNE CMEXKHBIX U BEPTUKAIBHBIX YIJIOB, UX CBOMCTBA;

3HaTh ONPE/EIICHUE NEPIIEHANKYIISPHBIX NIPSAMBIX, X CBOICTBA;

YMETb CTPOUTH NEPIEHIUKYIISPHBIC IIPSIMbIE.

Tema «TpeyroJbHUKmW».

AMETh TPEJACTABIICHUS O TAaKUX IMOHATHUSIX MAaTEMATUKW, KAKAMHU SBISIFOTCA ITOHSTHA:
TPEYroJIbHUK;, TPHU3HAKH PABEHCTBA TPEYTrOJbHUKOB; MeEJIMaHa, OHMCCEKTpHca, BBICOTA
TPEYroJbHUKa; PAaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOMCTBA; OKPYKHOCTH, 3a/ladd Ha
IMOCTPOCHHUC,

3HATH OIPEIEICHUs TPEYTOJIbHUKA, MEANAHbI, OMCCEKTPHUCHI, BEICOTHI TPEYTOJIbHUKA,

YMETBb CTPOUTbMEANAHY, OUCCEKTPUCY, BBICOTY TPEYTOJIbHUKA,

3HATH ONpeeNieHue paBHOOEIPEHHOTO TPEYTOJIbHUKA, €T0 CBOICTBA,

YMETh IPUMEHATH CBOWCTBA PABHOOEAPEHHOTO TPEYTOJIbHHUKA JJISl PEIICHUS 3324,

3HATh IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB;

YMETB MPUMEHSATh IPU3HAKN PABEHCTBA TPEYTOJIBHUKOB JJIs PEIICHU 33134,

3HATH OIIPEAEICHUE OKPYKHOCTH;

YMETB PEIIaTh 3aJa41 Ha TOCTPOCHHUE.

Tema «Hapa.n.ne.nbﬂble NMPAMBIE».

HMETh MPEeICTABJICHUS O TaKUX IMOHATUAX MAaTEMAaTUKH, KAaKUMH SBISAIOTCS IOHATHA:
NapajulebHbIe NPsAMBIE; IPU3HAKY MAPAJUICIBHBIX IBYX NPAMBIX; aKCHOMa MapajlIeIbHBIX
HpSIMBIX; TEOPEMBI 00 yrjiax, 0Opa30BaHHBIX JIByMs MapajuIeIbHBIMU U CEKYIIEH; TEOpeMbl
00 yriax ¢ COOTBETCTBEHHO MapauIeIbHBIMU WIN NEPIEHAUKYIIPHBIMU CTOPOHAMU;

3HATh ONPEJECICHUE NapaAJUICIIbHBIX MPSIMBIX;

3HATh IPU3HAKH M1APAJUIEIBHOCTH JABYX MPSAMBIX;

YMETBIPHMEHATD MIPU3HAKU NAPaAUICTBHOCTH JBYX NPAMBIX [UIS PEIICHNUS 3a/1a4;

3HATh aKCHOMY MapaJlIeIbHbIX MPSAMBIX;

3HaTh TEOPEMBI 00 yriax, 00pa30BaHHbBIX ABYMS MapaljebHbIMU U CEKYIIEH;

YMETh NMPUMEHATh TeopeMbl 00 yriax, oOpa30oBaHHBIX ABYMs NapaieIbHBIMU M CEKYILIEH,
JUIS peLLIeHUs 3a7ad4;

3HAaTh TEOpeMbl 00 YIJIax C COOTBETCTBEHHO NapasuIeIbHBIMU WIH MEPIEeHIUKYISIPHBIMU
CTOPOHAMH.

Tema «CooTHOIIEHUSI MKy CTOPOHAMH H YIVIAMH TPEYTrOJbLHUKA».

UMETh MPECTABICHUS O TAKUX MOHATUIX MAaTEMAaTHKH, KAKUMU SIBJISIOTCS OHSTHS: TeopeMa
O CYMME€ YIVIOB TpPEYrOJbHUKA; OCTPOYTOJIbHBIM, TYHNOYIOJbHBIH, MPAMOYIOJIbHBIN
TPEYrOJbHHUK; TE€OpeMa O COOTHOLIEHUSX MEXIY CTOPOHAMU U YIJIaMH TPEYroJbHUKA;
HEpaBEHCTBO TPEYroJIbHUKA; MPSIMOYIOJbHBI TpPEyrojbHUK; CBOWCTBA W MPHU3HAKH
paBeHCTBa NPSAMOYIOJIbHBIX TPEYTrOJbHUKOB; PACCTOSHUE OT TOYKU 10 NPSIMOM, pacCTOSHUE
MeEXly MapayiebHbIMU IPSIMBIMU; IOCTPOEHUE TPEYTOJIbHUKA IO TPEM JIEMEHTAM;

3HAaTh TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;
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® 3HATh TEOPEMY O COOTHOLIECHUSIX MEXAY CTOPOHAMHU U YIJIAMU TPEYTOJIbHHKA, HEPABEHCTBO
TPEYrOJIbHUKA;
® yMETh PUMEHSATH JAHHBIE TEOPEMBI JJIS1 PELIEHHUS 3a/1a4;
® 3HATh ONPEACIICHUE NPAMOYIOJIBHOTO TpPEYrOJbHUKA, €ro CBOMCTBA, MPU3HAKA PABEHCTBA
MPAMOYTOJIbHBIX TPEYTOJIBHUKOB;
® yMETh IIPUMEHATH CBOICTBA, NPU3HAKHA PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB ISl PELICHUS
3aj1a4;
® YMETb OIPEAEIIATh PACCTOSTHUE OT TOUYKHU J0 NMPSMOM, MEXY NapaJlIeIbHbIMU MPSIMBIMU;
® YMETb CTPOUTH TPEYIOJbHUK IO TPEM AJIEMEHTAM.
IlnanupyemMsble pe3yabTaTbl BHYTPHIIPEIMETHOro mMoayJas «MojaeaupoBanue B Impouecce
pelIeHus 3a1a4Y».
YMeHue penats 3a/1a4u MyTeM Hax0XKICHHs 00I1ero cnocoba Ha OCHOBE MOJICITMPOBAHMUS;
YMeHue NpuMEeHsITh: U3BECTHBIE AJITOPUTMBI U METObI UCCIEAOBAHNS B KOHKPETHOW CUTYyalluu;
WHAYKTUBHBIEUIETyKTUBHBIECIIOCOOBIPACCY X ACHUI; 0a30BBINMOHATUIHHBIAAIIIIAPAT;
YMeHue BHUAETHh pa3iMyHbIC CTpaTerMH PEIICHHUS 3a7a4 U M3BJIEKaTh HEOOXOIUMYIO ISt
WCCJICIOBAHMSI M pelIeHMs 3a1ad MHGOpMaluio (3HAHHUS W3 pa3HBIX o0iacTeil); MPOBOIUTH
JIMAarHOCTHKY 3a7a4d (MOHUMATh €€ CMBICI M Ha3HAUCHHUE) U aHAJIOTHIO 3a/1a4;
YMeHue aHanu3upoBaTh B3aMMOCBSI3U MEXAY 3aJadyaMU M CBS3bIBATH HEW3BECTHBIE 33Ja4d C
JAaHHBIMU; CBOJIUTH CJIOXKHBIC 33]]a91 K BBITIOJTHEHUIO 00JIEE AIIEMEHTAPHBIX JICHCTBUH;
YMeHue NpuHUMaTh ONTUMAIbHOE PEIEHUE U TOBOAUTH 10 KOHLIA HAMEUEHHBIH IIaH PEIICHUS;
D@opMUPOBAHHE HABBIKOB OLICHUBATh: JIOTUKY MOCTPOCHHS MPOCTBIX CXEM pEIIECHUA 3ajad,
COOTBETCTBUE BBIBOJOB HCCIIEIOBAHUS, JOCTHUKEHHE YUeOHBIX pe3yIbTaTOB.
MeTanpeamMeTrHbie pe3yJbTaThl:
YMEHHE CaMOCTOSTEIBHO ONPEAEISATH eI CBOETO 00YUYEeHHs], CTAaBUTh U (POPMYTUPOBATH IS
ceOst HOBBIC 3a/1a4M B Y4€0e, pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOCH MTO3HABATEIILHON
JIeSATEIbHOCTH;
YMEHHE COOTHOCHUTH CBOU JICUCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMH,
OCYILECTBJISATh KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLECCE JOCTUKEHUS
pe3ynbTara, OIpeneisTh CIocoObl JEHCTBUI B paMKax MpPeVI0KEHHBIX YCIOBUN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyalHEeil;
YMEHHE ONPEENATh MOHATHS, CO3/]aBaTh 00O00IIEHUS, yCTaHABITUBATh
aHaJIOTHH, KJIACCU(DHUIIMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUSI U
KpUTEPUU I KIacCUPUKALINU;
YMEHHE yCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE PACCYKICHHUE,
YMO3aKII04YeHre (HHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOIBI;
pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MUCIOJIb30BaHUS WH()OPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.
Ilo3naBaTenbHBIE Pe3yJbTATHI:
OCO3HAHUE 3HAYCHUSI MATEMATHUKH ISl TOBCETHEBHOM KU3HU YEJIOBEKA;
MpeJICTaBICHUE O MaTEMaTHIECKON HayKe Kak cepe MaTeMaTHUeCKOH AeITeTbHOCTH, 00 3Tanax
€€ pa3BuUTHS, O €€ 3HAYNMOCTH JIUTA Pa3BUTHS IMBUJIN3ALNN;
pa3BUTHE YMEHUN paboTaTh ¢ y4eOHBIM MAaTeMAaTUYECKUM TEKCTOM (aHAIU3UPOBATh, U3BJICKAThH
HE0OX0aUMY0 HH(GOPMAITUIO), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICITH C IPUMEHEHUEM
MaTeMaTHYECKON TEPMUHOJIOTUN U CUMBOJIUKH, IIPOBOIUTH KIacCU(PUKAIIUU, TOTUYECKUE
000CHOBAHUS;
BJIa/ieHre 0a30BBIM OHATUMHBIM aIapaToM MO0 OCHOBHBIM pa3JielaM COACPKAHMUS;
JIMYHOCTHBIE Pe3yJbTAThI:
BOCIIUTAHHUE POCCUICKOM rpakIaHCKON UACHTUUYHOCTHU: ATPUOTU3MA, YBaXKeHHS K OTEUYECTRY,
OCO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;
OTBETCTBEHHOE OTHOIIIEHUE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIIUXCS K
CaMOPAa3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYECHUIO U TIO3HAHUIO;

14



OCO3HAHHBII BHIOOD U MOCTPOCHUE JAJIbHEHIIEH HHANBUAYaIbHON TPAeKTOPUH 00pa30BaHus Ha
0a3e OPUEHTHPOBKH B MUpE Mpodeccruii ¥ MPoPECCHOHAITBHBIX MPEIMOYTCHHHN C YIETOM
YCTOMUYMBBIX IMO3HABATEIHHBIX HHTEPECOB, a TAK)KE HA OCHOBE ()OPMHUPOBAHHUS YBAKHUTEIHHOTO
OTHOLICHHUS K TPYZy, PA3BUTHUE OIBITA Yy4aCTHS B COLUAIBHO 3HAYUMOM TPYACE;

YMEHHUE KOHTPOJIHUPOBATH MPOLIECC U PE3YNbTAT YIeOHON 1 MaTeMaTHUECKOH NesTeTbHOCTH;
KPUTHUYHOCTb MBIIUICHNUS, THUIIMATUBA, HAXOAYNBOCTb, aKTUBHOCTD IIPU PEILIEHUU
MaTeMaTUYECKUX 3a/a4.

I1.Conepxkanne y4eOHOro nmpeaMeTa 1 BHYTPUIIPEAMETHOIO MOAYJISt

1. HayaJjbHble reoMeTpryecKkne cBeJleHus.

[IpsMast ¥ OTPE30K; Jy4 U yroj; paBEHCTBO I'€OMETPUYECKHX (UTYp; CpaBHEHHE OTPE3KOB U
YIJIOB; U3MEPEHUE OTPE3KOB M YIVIOB; CMEXHbIE M BEPTUKAJIbHBIC YIJIBbI; MEPIEHAUKYISPHbIE
npsIMBbIE.

@dopMbl OpraHu3alMi y4eOHBIX 3aHATHH: YpOK-JIEKLHS, YPOK-IIPAKTUKYM, JIOMAalIHss padoTa,
caMOCTOsTeNIbHAs padoTa.

@®opmbl  yueOHOW  paboThl  ydamuxcs:(ppoHTaJbHAs, TIpYIIOBas, WHAWBUIYyaJIbHAas.
OcHoBHbIE BHJIbI y4eOHON JeATENbHOCTH: paboTa Cc ydyeOHHKOM; paboTa C pa3gaTOYHbIM
MaTepHajoM; TECTUPOBAHHUE; CAMOCTOATENIbHAsI pab0Ta; KOHTPOJIbHAS padoTa.

2. TpeyroiibHUKH.

TpeyronbHUK; TpPHU3HAKH pPAaBEHCTBA TPEYrOJIBHHUKOB; MeIuaHa, OMCCEKTpHCa, BBICOTA
TPEYrojbHUKA; PaBHOOEAPEHHBIN TPEYrONbHUK, €ro CBOWCTBA; OKPYXHOCThb; 33Jayd Ha
MOCTPOCHHE.

@®opMbl OpraHu3alMi y4eOHBIX 3aHATHH: YpOK-JIEKLHS, YPOK-IIPAaKTUKYM, JIOMalIHss padoTa,
caMOCTOSTeNIbHAs padoTa.

@®opmbl  yyeOHOM  paboThl  ydammxcsi: (poHTalbHAs, TIPYINIOBas, HHIUBHyaJIbHAS.
OcHoBHbIE BHJIbI y4eOHOW JeATENbHOCTH: paboTa ¢ ydyeOHMKOM; padoTa C pPa3AaTO4YHBIM
MaTepHajoM; TECTUPOBAHHUE; CAMOCTOATENIbHAsl pab0Ta; KOHTPOJIbHAS paboTa.
3.I1apannenbHble NpsiMbIe.

[TapannensHbple NpsiMble; NPU3HAKKA MapajljIeNbHBIX JBYX MPSIMbBIX; aKCMOMa MapajuleidbHbIX
IPSMBIX; TEOPEMBI 00 yriiax, 0Opa30BaHHBIX IBYMs MapaUIeIbHBIMH M CEKYIIEH; TeopeMbl 00
yIJ1ax ¢ COOTBETCTBEHHO MapayljiebHBIMU MITH MEPIEHANKYISIPHBIMU CTOPOHAMH.

@opMbl OpraHu3alMi Y4eOHBIX 3aHSATHH: YPOK-JIEKIHS, YPOK-IPAaKTUKYM, ITOMAIIHss padoTa,
camocCTosiTeNbHas paboTa.

@®opmbl  yuyeOHOW  paboThl  ydamuxcs: (poHTanbHAs, TIPYNNOBas, WHAUBHAyaJIbHAS.
OcHOBHBIE BHIbl Y4eOHOM JesTenbHOCTH: paboTa ¢ ydyeOHMKOM; padoTa ¢ pa3gaTOYHbIM
MaTepHaloM; TECTUPOBAHHUE; CAMOCTOATENbHAsI pad0Ta; KOHTPOJIbHAS padoTa.

4.CoOTHOIIECHHS MEXKIAY CTOPOHAMM M YIJIAMHU TPeyroJbHHKA.

Teopema 0 cymMe YIVIOB TPEYrOJIbHUKA; OCTPOYTOJIBHBIMA, TYIMOYTOJIBHBIM, HPSIMOYIOJIbHBINA
TPEYroJbHUK; TEOpeMa O COOTHOLIEHUSX MEXIy CTOPOHAMM U YIJIaMH TPEYTroJIbHUKA;
HEPaBEHCTBO TPEYTOJIbHUKA; MPSIMOYTOJBHBIA TPEYroJbHHUK; CBOMCTBAa M NMPH3HAKH PABEHCTBA
OPSIMOYTOJIBHBIX TPEYrOJIbHUKOB; PACCTOSHUE OT TOYKU JO TMPSMOH, PacCTOSIHUE MEXIY
napajuielbHBIMU TPSMBIMU; TIOCTPOCHHE TPEYTOIBHHUKA IO TPEM DIIEMEHTaM.

@opMbl OpraHu3alMi y4eOHBIX 3aHATHH: YpOK-JIEKLIHS, YPOK-IPAaKTUKYM, JIOMAalIHss padoTa,
caMOCTOSTeNIbHAs padoTa.

@®opmbl  yuyeOHOM  paboThl  ydammxcsi: (QpoHTalbHAs, TPYINIOBAs, WHIUBHyaJIbHAS.
OcHoBHbIE BHJIbI y4eOHOU JeATENbHOCTH: paboTa ¢ ydyeOHMKOM; padoTa C pPa3AaTOYHBIM
MaTepHajioM; TECTUPOBAHHUE; CAMOCTOATENIbHAs pab0oTa; KOHTPOJIbHAS paboTa.

5. Torosoe noBTOpEHMeE.

TpeyroabHUKH; TapasieNbHble MpPsMbIE; COOTHOIICHUS MEXAy CTOPOHAMHM U yIJIaMu
TpeyroipHuKa. QOpPMBI OpTaHU3aMK YIeOHBIX 3aHATHIA: YPOK-TIPaKTUKYM, JTOMAIIHssS padoTa,
camocCTosiTeNbHas padoTa.
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@opmbl  yuyeOHOM  paboThl  ydammxcsi: (poOHTanbHasi, TPYIIOBas, WHIUBHIYyaJbHAs.
OcHOBHBIE BHBI Y4eOHOW JesTenbHOCTH: paboTa ¢ ydeOHHKOM; paboTa C pa3JaTOYHBIM
MaTepHajoM; TECTUPOBAHHUE; CAMOCTOATENIbHAsI pab0Ta; KOHTPOJIbHAs paboTa.

Copepxxanue BHYTPH HpeaIMeTHOro moaynias «MoaeaupoBaHue B Ipolecce pelieHHs

3a1a4».

Beenenne. O0630p OCHOBHBIX TeM 6 Kilacca: KOHCTPYHPOBAHUE, TEOMETPHUUECKUE TOIOBOJIOMKH,

U3MEepeHue  JUIMH, Iuomaaei u oobémMoB. KoHCTpynpoBaHue 13 TpeyrojbHUKOB, KBaIpaToB U
IPSIMOYTOJIBHUKOB, IUCT MEOuyca, u ap. IIpocTpaHcTBO U €ro pa3MepHOCTb.

[TapannensHocTs M HepHeHIUKYIsApHOCTh. IlapamnenorpamM, ero cpoiictBa. [loctpoenue

napajyieNIbHBIX U NEPIEHANKYISPHBIX IPSIMBIX,  MOHSITHE «30JI0TOTO CEUCHUSY.

3agaun Ha mnoctpoeHue. IloctpoeHue TpeyrojipHUKa M MapajulelorpaMma LUPKYJIEeM U

nuHelKoi. OCHOBHAs 11e7b: C(OPMHUPOBATH y YYAIIMXCS HABBIKM IOCTPOCHUS LHMPKYJIEM U

nuHelkon. GUrypku u3 Kydba v ero vactei.

Cummerpus. 3epkaiabHoe oTpaxkeHue, bopatopsl 1 opHameHThl. CHMMETpHsI IOMOTaeT pellaTh

3anauu. [IpaBuiIbHBIE MHOTOTPAHHUKH.

OcHoBHas 1enb: cHOPMHUPOBATH y yUAIIUXCsS HABBIKA PA0OTHI C CUMMETPHUYHBIMU (HUTypaMH,

HAY4YMTh UX CaMHX CO3]1aBaTh OOPAIOpHI, MAPKEThl, OPHAMEHTHI, HAXOIUTh UX B IPUPOJIE, OBITY U

T.A. 3epKajibHOe oTpakeHue, bopatopel u opHameHThl. CUMMETpHs [TOMOraeT pelaTh 3aJadH.

[TpaBuibHBIE MHOTOTPaHHUKHU. V3roToBIEHNE TPABUIBHBIX MHOTOI'PAHHHUKOB.

3amMeuarenbHble KpUBBIE. 3ammdpoBanHas mepenucka. 3agaun co cnnukamu KpuBble npakoHa,

1a0upuHTHL. ['eoMeTpus KieryaToit Gymaru.

OcHOBHas 11eJIb: PaCIIUPUTH KPYTO30p B MO3HAHUH 3aMEYaTEIbHBIX KPUBBIX, UX 0COOCHHOCTEH 1

npuioxeHuil. Kpuble apakona, 1abupunTsl. ['eomerpust kietyaToit Oymaru

3anumarenbHas reomerpus. OCHOBHas 1L€b: 3aKpPEeNUTh HaBBIKM OOPAa3HOrO MBILUICHUS,

rpadu4ecKuXx yMEHUH, MPUEMOB KOHCTPYKTHBHOHM J€STENbHOCTH, YMEHMH NpeojojieBaTh

TPYAHOCTU IIPU PEILIEHUH  MaTeMaTH4YECKHX 3ajad, re€OMETPHUECKOM UHTYHIIHNH,

MIO3HABATEJILHOTO MHTEpEca y4yallluXcs, pa3BUTHE TJa30Mepa, MaMsATH OO0ydeHHEe MpaBUIbLHON

reoMeTpUUecKol peud. 3ajayd co CHUYKaMM. 3amu@poBaHHas Iepenucka. 3agaud,

T'OJIOBOJIOMKH, UTPBI.

I11. IloypouHo-TeMaTHuecKoOe IJIAHMPOBAHME.

Ha3Banue pa3nea (¢ ykazaHueM 001Iero KoJu4ecTBa 4acoB, 0TBOAMMBIX HA OCBOEHHE
Ne | aToro pasaesa)
n/n

I'nasa I. HauanbHble reomerpuueckue ceegenns (10).

§1. [Ipsimast u oTpe3ok

§2.JIyu u yron

Mopayas 1. [Ipocreiinne reomerpuueckue GUrypsl

§3.CpaBHEHHE OTPE3KOB U YIJIOB

§4.M3MepenHne oTpe3KoB

OO WIN|F-

Moayas 2. [IpocTpaHCTBO U €T0 pa3MEepHOCTh

§6. IlepnenAuKyJsITHBIC TPSMBIE.

CMeXHBIE U BEPTUKAIBHBIE YIIIbI

IlepnenaukynspHele npsimele. IlocTpoeHne NpsIMBIX YIII0B HA MECTHOCTHU

©O00|

Pemenue 3agau no reme «HavanbHble TEOMETPUYECKHE CBEICHUS»

10 | KonTpoabHasi pa6ora Nelno Teme «HavajibHble reoMeTpUYECKHE CBETEHUSI

I'nasa II. Tpeyroasnukmu (17).
§1.I1lepBbIil NPU3HAK PABEHCTBA TPEYIr0JbHUKOB.
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11

TpeyroiapHUK

12 | IlepBblil mpu3HAK paBEHCTBA TPEYTOJIHLHUKOB
13 | Moayas 3. Pa3zpesanne Gurypsl Ha paBHbIC YaCTH
§2.MeauaHbl, MCCEKTPUCHI M BHICOTHI TPEYTr0JbHUKA
14 | TlepneHauKyIsp K IPSIMOM
15 | MenuaHnbl, OGMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA
16 | CgoiicTBa paBHOOEIPEHHOTO TPEYTrOJbHUKA
17 | Moayan 4. ['eomeTpruueckuie roJoBOJIOMKH
§3.BTopoii M TpeTHii NPU3HAKH PABEHCTBA TPEYroJbHUKOB.
18 | Bropoii mpu3HaK paBeHCTBA TPEYIOJIbHUKOB
19 | Moayas 5. IToctpoenue napauienbHbIX U NEPIEHANKYISIPHBIX MPSIMBIX
20 | Tperuii npu3HaK paBeHCTBA TPEYTrOJbHUKOB
21 | Pemenue 3ana4 no reme «lIpu3Haku paBeHCTBA TPEYTOJIbHUKOBY
§4.3apa4m Ha mocTpoeHue.
22 | OKpY>KHOCTb.
23 | Iloctpoenue nupkysaeM u JuHeikol. [Ipumepsl 3a1ad Ha MOCTpOEHHE.
24 | MonyJas 6. [lapannenorpamm, ero cBoiicTsa
25 | Moayas 7. «3010TO€ ceueHney. 3a/1aun Ha MOCTPOCHUE
26 | Pemenue 3anay no reMe «TpeyroabHUKN»
27 | KontpoJbHas padora Ne2 no Teme «TpeyrobHuKmy.
I'nasa I1I. Iapaanensubie npsimbie (13).
§1.I1pu3HaKu napaiIeJJbHOCTH ABYX IPSAIMbIX.
28 | OnpeneneHne NapajuIeIbHOCTH MPSIMBIX
29 | Ilpu3HaKky napauieabHOCTH ABYX MPSIMBIX
30 | Moayais 8. 3agaun co cnuYKamMu, 3aHHMAaTeJbHbIE 3a1a4H.
31 | KonrpoJasHas pa6ora 3a 1 moayroame.
32 | IlpakTuyeckue crnocoObl MOCTPOEHUS MapaJlIeIbHBIX MPSIMBIX
§2.AxcuomMa napauieJibHbIX NPSMBIX.
33 | O0 akcroMax reoMeTpHH
34 | Akcroma mapajureIbHBIX TPSIMBIX
35 | Teopemsl 00 yriax, 00pa3oBaHHbBIX ABYMS MapaJliebHbIMU MPSIMBIMU M CEKYLIEH
36 | Hakpect nexxamue yriisl
37 | CoOTBETCTBEHHBIE YTIIBI
38 | Pemenue 3agau no teme «llapamienbHble MpsiMbIe»
39 | Pemenwne 3agau o Teme «HakpecT sexarniue yriabl, COOTBETCTBEHHBIE YTIIBD)
40 | KourpoabHasi padora Ne3 mo teme «IlapajjieabHble mpsiMblie»
I'maBa IV. CooTHoLIeHNSI MeKAY CTOPOHAMM M YIJIAMH
Tpeyronbnuka (20).
§1.Cymma yriioB TpeyrojbHHMKA.
41 | Teopema 0 cyMMe yIJIOB TPEYTrOJIbHHUKA
42 | Pemenwue 3ama4 o Teme «Teopema 0 CyMMe yIIIOB TPEYTOJBLHUKA)
43 | OcTpOoyrodabpHbIH, MPSIMOYTOJIBHBIN M TYMTOYTOJIBHBIA TPEYTOTbHUKH
§2.CooTHOLICHUSI MKy CTOPOHAMH H YIVIAMH TPEYT0JbHHKA.
44 | Teopema 0 COOTHOUICHHUSX MEXITY CTOPOHAMH H yTIIaMHU TPEYTOITbHHUKA
45 | HepaBeHCTBO TpeyroJIbHUKA
46 | Pemenwue 3aqa4 1o TemMe «Teopema 0 COOTHOMICHUSX MEXKTy CTOPOHAMH U yTIIaMU
TpeyrojibHIKa. HepaBeHCTBO TpeyroabHUKa
§3.I1psiMoyroJibHbIE TPEYTr0JbHUKH.
47 | HekoTtopsble cBOICTBA NPSIMOYTOJIbHBIX TPEYTOJILHUKOB
48 | MoayJs 9. IlocTpoeHue TpeyrojabHUKa
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49

[Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJbHUKOB. Y TOJKOBBIN OTpayKaTelib

50 | Moayas 10. IToctpoenue napanenorpaMma
§4.IlocTpoeHue TpeyroJibHUKA M0 TPEM dJIeMEHTaM
51 | PaccTosinue OT TOUKH A0 npsiMoid. PaccTostHre MeXIy mapajuieTbHBIMHU NPSIMBIMHU
52 | Moayas 11. Ilpoekiuu Ky6a u ero yacrei
53 | IlocTpoenue TpeyroibHUKa IO TPEM CTOPOHAM
94 | IlocTpoeHune TpeyroybHUKA 110 ABYM CTOPOHAM U YII1y MEX1Yy HUMU
55 | MoayJas 12. 3epkanbHOe OTpakeHHE
56 | 3ajaum Ha MOCTpOEHUE
57 | Moayasp 13 CuMMeTpus TOMOTaeT pemiaTh 3a1a4u
58 | 3ajaum Ha mocTpoeHue
59 | Pemenue 3a1a4 no reMe «COOTHONICHHS MEXTy CTOPOHAMH U YTIIAMH TPEYTOJIbHUKA))
60 | KonTpoabHasi pa6oTa Ned mo TeMe «COOTHOIIEHHS MeKTY CTOPOHAMM M yIJIaMH
TPEYroJbHUKA).
Hrorosoe noBropenue (9).
61 | Moayas 14. [IpaBunbHBIE MHOTOTPaHHUKH
62 | Moayas 15. Pemenue 3a1a4 ¢ MCHOJIb30BAaHUEM CBOWCTB CUMMETPUU
63 | MoayJas. 16. 'eomerpus kiaeryaroii Oymaru
64 | Monayas 17. Kpussie qpakona
65 | Moayas 18. JlabupuHTh
66 | MoayJasn 19. 3anuMaTeNbHbIC 321291
67 | Monyas 20. KpoccBopis
68 | Mrorosoe 3anstue o teme «IIpsiMOyroabHBIE TPEYTOIBHUKI

Hroro: 68 yacos, B ToM uncie 20 4acoB MOAYJIb.

IV. Onucanue y4e6HO-MeTOAMYECKOT0 00ecneyeHNsi 06pa30BaTe/IbHOTO MpoLecca

VYuebnuk: ['eomerpust, 7-9: Yuebnuk 115 oO1ieoOpazoBarenbHbiX yupexaenuid/ JI.C.
AranacsH, B.®. byty3os, C.b. Kagomies u np. -12-e uza. — M: [Ipocsenienue, 2015r.
N3yuenue reomerpuu B 7-9 knaccax. Meroanueckne peKOMEHJAUH K YIeOHUKY.
Pabouas Terpanps no reomerpun s 7 kiacca k yueOHuky JI.C. Atanacsu u np./ JI.C.
ArtanacsH, B.®. byryzos, I0.A. I'nazkos, U.U. FOguna, M. IIpocsemienue, 2015r.
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